Abstract: Clinicians often ask pregnant women about tobacco smoking, but their practices of asking about other smoking and nicotine exposures are unknown. This study analysed how often clinicians ask pregnant women about their use of e-cigarettes, cannabis, chewing tobacco, and second-hand smoke (SHS) exposure. Two cross-sectional surveys were undertaken. A random sample of 500 General Practitioner (GP) members were invited from the National Faculty of Aboriginal and Torres Strait Islander Health (NFATSIH) to complete an on-line survey, and 5571 GP and Obstetrician (OBS) members of the Royal Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG) were sent a paper survey by mail. Questions on frequency of asking about the exposures used Likert Scales, later dichotomized to "often-always" and "never-sometimes". Logistic regressions estimated associations between clinician type and asking about cannabis, e-cigarettes, chewing tobacco, and SHS. An adjusted model reduced potential confounders of location, guidelines, gender and population. n = 378 GPs and OBS participated (6.2% response). In total, 13-14% asked "often-always" about e-cigarettes; 58% cannabis; 38% cannabis with tobacco; 27% SHS, and 10% chewing tobacco-compared to 95% of the sample asking about cigarette smoking. After adjustment, the odds of RANZCOG GPs (OR 0.34) and OBS (OR 0.63) asking about cannabis were lower compared to NFATSIH GPs. Clinician type was non-significant for asking about e-cigarettes, chewing tobacco and SHS. Surveyed Australian GPs and obstetricians asked less frequently about e-cigarettes, chewing, SHS exposure, and cannabis, potentially missing important exposures for mother and child.
Introduction
Early exposures of the foetus to a range of toxic substances can adversely influence the life trajectory. Tobacco smoking has well-known major adverse effects on the developing foetus and also the mother [1] . For the foetus, these influences from tobacco may include growth restriction, pre-term birth, stillbirth, abnormal lung and neurological development, and birth defects. If a mother smokes during pregnancy, her child is more likely to experience respiratory illnesses, childhood cancer, learning and behavioural problems, and chronic diseases such as obesity, respiratory, cardiac, and diabetes [1] .
Materials and Methods

Design
The study was a self-administered national cross-sectional survey that included two sampling strategies. This questionnaire forms a subset of questions in the full survey previously published as supplementary material [5] .
Sample
• An on-line survey of a random sample of 500 GPs from the National Faculty of Aboriginal and Torres Strait Islander Health (NFATSIH) database of the Royal Australian College of General Practitioners (RACGP). The randomisation was achieved by requesting the RACGP to select the first 500 names after they shuffled the database names on an Excel spreadsheet. This population was chosen as they are GPs who are interested, actively engaged or have past experience in Aboriginal and Torres Strait Islander Health; and/or identify as an Aboriginal or Torres Strait Islander GP. This sample was relevant as in Australia, Aboriginal and Torres Strait Islander women have a higher prevalence of tobacco smoking than the general population, and thus more likely to be exposed, for example, to SHS. • A paper-based survey of GPs and Obstetricians from the complete mail-out list of 5571 members of the Royal Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG). This group included fellows and diplomates of the college and GPs and Obstetricians in training.
All participants were required to be in active practice (not retired or students) and consult with pregnant women.
Procedures
A link to the survey form was sent by email to the NFATSIH GPs from the RACGP administration, and followed up with one reminder, as per Faculty policy.
The RANZCOG members were sent the paper survey as a printed insert in their "O&G" magazine. The respondent had an option to post or fax back the completed form. No reminders were feasible.
The study was approved by the University of Newcastle Human Research Ethics Committee on 18 March 2015, approval number H-2015-0067.
Measures
Participant Characteristics
Both surveys included demographic questions: gender (male or female), smoking status (daily, occasional, ex-smoker, never smoked), years since medical qualification (less than 10 years, 10-19 years, 20 plus years), constituency of practice population (mainly for general population, mainly for Aboriginal or Torres Strait Islander population, or other) and postcode. The on-line survey asked respondents to indicate the Remoteness Area classification of their main practice location (asked to select R1-R5) [28] , whereas the paper survey asked "Please enter the postcode of your main work location". Respondents were asked if they had read any from a list of 5 smoking cessation guidelines (yes or no).
Screening for Substance Use and Exposure
Participants were asked about their practices of asking about the following exposures: How often do you ask a pregnant client about using these substances? (Options on a 5-point Likert scale: Never, Occasionally, Sometimes, Often, or Always.) Australian Standard Geographical Classification Remoteness Area classification of the clinician's main practice location was calculated from the postcode. Geographical location of the practices was collapsed into three categories: (urban-RA1; regional-RA 2 plus 3; remote-RA 4 plus 5). Guideline use was transformed in a variable "read any guideline".
Clinicians' responses from the Likert Scales above were collapsed into two categories "Never, Occasional, Sometimes" and "Often, Always".
Population constituency (general population versus >30% Aboriginal or Torres Strait Islander population) was calculated from those in the survey who indicated their practice was "mainly for the Aboriginal or Torres Strait Islander population" combined with those who selected "other" and commented that the practice catered for 30% or more Aboriginal or Torres Strait Islander people, versus the rest (general population).
Logistic Regression
Logistic regression models were used to estimate odds ratios (OR) for the association between the type of health professional (RANZCOG OBS; RANZCOG GP; NFATSIH GP) and enquiry about each of cannabis, e-cigarettes (with nicotine), chewing tobacco, and exposure to SHS.
Further adjustments to the OR were calculated to reduce the potentially confounding effects of practice location, reading of clinical guidelines, clinician's gender and population constituency, due to potential associations with both 'exposure' and 'outcome'. For example, rural and Aboriginal or Torres Strait Islander women are more likely to be subject to SHS exposure, thus their clinicians may also remember to ask about these exposures more often. Variance Inflated Factors (VIF) were investigated to check for multicollinearity. Crude and adjusted ORs for the effect of clinician type (NFATSIH GP vs RANZCOG GP and RANZCOG OBS) are presented together with 95% confidence intervals and p-values. Parameter estimates for confounding variables are not presented.
Results
In total, n = 378 participants were recruited. These comprised 42 GPs from the NFATSIH on-line survey (response rate 8.4%); 157 GPs from the RANZCOG paper survey, and 178 Obstetricians from the RANZCOG paper survey (response rate 6%).
Characteristics of the sample are in Table 1 . Participants came from all states and territories in Australia: Australian Capital Territory n = 2 (0.5%); New South Wales n = 100 (26.5%); Northern Territory n = 10 (2.6%); Queensland n = 67 (17.7%); South Australia n = 31 (8.2%); Tasmania n = 11 (2.9%); Victoria n = 112 (29.6%); Western Australia n = 38 (10.1%). Table 2 : outlines the proportions of clinicians asking about other smoking and tobacco exposures. [5] . Table 3 shows the univariate and multivariate logistic regressions which compares the frequency that clinicians enquire about use of cannabis, chewing tobacco, e-cigarettes (with nicotine), and second-hand smoke exposure with the exposures of interest, type of GP or obstetrician and location.
Logistic Regressions
Cannabis (Table 3) : There was a statistically significant univariate association between enquiring about Cannabis and type of clinician (p = 0.03); compared to NFATSIH GPs, the RANZCOG GPs (OR = 0.33) and OBS (OR = 0.4) were both significantly less likely to enquire about cannabis (p = 0.03). Additionally, there was a statistically significant association between location of practice and enquiring about Cannabis use (p = 0.04); compared to practitioners at urban practices, those at regional practices (OR = 1.8) had a higher odds of enquiring about cannabis use (p = 0.04). In the multivariable adjusted models, only type of GP (p = 0.01) remained statistically significant; the odds of enquiring about Cannabis for RANZCOG GPs was 0.34 lower than compared to NFATSIH GPs.
Chewing Tobacco (Table 3 ): The univariate model shows that there was a positive association between the remote practitioners and their frequency of asking about a patients use of chewing tobacco (OR = 5.67), however, overall the practice location was not significant. This effect was observed after adjusting for potential confounders, the multivariable model shows that the odds of a remote GP asking about chewing tobacco is 5.02 times higher than an urban GP, again the global p-value suggests that the overall effect of location was not significant. E-cigarettes with nicotine (Table 3) : Both the univariate and multivariable models failed to indicate any significant association between the clinician group or location reporting and frequency of enquiry about e-cigarettes.
Second-Hand Smoke (Table 3) : There was a significant association the type of clinician and the frequency they ask about SHS. The univariate model shows the RANZCOG GPs (OR = 0.39) and RANZCOG OBS (OR = 0.23) were significantly (P < 0.001) less likely to ask a patient about second hand smoke (SHS) compared to NFATSIH GPs. The multivariate model failed to retain any significant associations between type of clinician or practice location, this suggests that the crude estimates were confounded by demographic differences within the study sample.
Discussion
Australian General Practitioners and obstetricians reliably ask pregnant women about cigarette smoking, but less reliably ask about or screen for other exposures, such as cannabis smoking, e-cigarettes, chewing tobacco and second-hand smoke.
This was a cross-sectional national survey of 378 Australian GPs and obstetricians which analysed the reported frequency of enquiry about other types of smoking and exposures such as cannabis, nicotine through e-cigarettes, chewing tobacco, and second-hand smoke. Compared with the high percentages of these GPs and obstetricians (95%) asking pregnant women "Often-Always" about tobacco smoking, reported previously [5] , much fewer "Often-Always" asked about smoking other substances. Overall asking "Often-Always" progressively declined from cannabis (58%), cannabis with tobacco (38%), second-hand smoke (27%), e-cigarettes with nicotine (14%), e-cigarettes without nicotine (13%), and chewing tobacco (10%). The logistic regression showed variable associations with clinician type and the different exposures during pregnancy. Once controlling for other variables, the GPs responding to the online survey who belonged to the NFATSIH performed better than their GP and OBS colleagues from RANZCOG only in asking about cannabis. 
Strengths and Weaknesses of the Study
This is the first study in Australia, as far as we know, to explore whether doctors ask about these other products that may be smoked or consumed. One strength of this study was that it was a national survey, with GPs and Obstetricians from all states and territories in Australia, covering urban, regional and remote areas. Data from RANZCOG indicates that 60% of their members are female, almost identical to our sample of RANZCOG respondents, and RACGP NFATSIH have a somewhat lower representation of female members at 53%, compared to 62% of our respondents.
The low response rates are a limitation, impacting on generalizability [5] . However, surveys of medical practitioners may be less likely to be biased by low response rates. Participants are likely to represent those who might be more interested in this topic and be more likely to respond, thus the findings might represent higher estimates than what is practiced in general. The direction of bias is therefore likely to over-estimate prevalence. Thus, we feel that the prevalence of asking about these substances are conservative. The regressions are unlikely to be biased as the odd ratios are insensitive to prevalence. The inflated prevalence could reduce the power of the log regressions, so therefore any significant associations are less likely to be Type 1 errors.
The survey relied on self-report, so social desirability bias cannot be excluded. We did not ask about the use of hookah or other non-combustible forms of tobacco. We thus advise caution in interpretation on generalizability and representativeness due to these factors.
Strengths and Weaknesses in Relation to other Studies
There have been few similar studies. In a 2012 US study, 53% of 252 obstetricians and gynaecologists reported screening pregnant women at intake for noncombustible tobacco product use, "all or some of the time" [29] . The survey asked these about products as one group and included: chewing tobacco, snuff/snus, e-cigarettes, and dissolvables, thus not differentiating between forms [29] . In another study, only 14% of 776 US paediatricians and family medicine physicians reported screening adolescents for e-cigarette use, compared to 86% screening for tobacco use [30] .
Meaning of the Study
The RACGP has published comprehensive guidelines for smoking cessation, last updated in 2014 [31] . They devote separate sections to smoking in pregnancy, Aboriginal and Torres Strait Islanders and culturally and linguistically diverse populations. RANZCOG published a "Women and Smoking" Statement as a literature review to provide advice to members about the management of smoking cessation in pregnancy, last updated in 2014 [32] . Neither guideline covers how clinicians can ask about these other exposures, although the RACGP guidelines mentions the danger of SHS in pregnancy, and mentions chewing tobacco in reference to the Burmese community, but not Aboriginal or Torres Strait Islanders, nor reference to traditional, wild tobacco or pituri use [33] . E-cigarettes are mentioned by the RACGP as an unproven method for smoking cessation.
Currently in Australia, the sale and possession or use of electronic cigarettes containing nicotine is unlawful [34] . Individuals can import nicotine liquid for personal use if a doctor writes a prescription. The Government, on 4 August 2016, called for public debate on exempting low dose nicotine liquid (3.6% or less) for e-cigarette use from their Schedule 7 regulation as a "dangerous poison" [35] . In their interim report, the Therapeutic Goods Authority (TGA) declined to change the listing, and this position is currently being contested by Australian tobacco control experts and researchers [36] . If nicotine liquid is approved in future by the TGA, this would allow wider availability for pregnant women.
Implications for Clinicians or Policymakers
Asking about and recording e-cigarette use, cannabis and SHS may enable monitoring of women and newborns for adverse effects, and be an entry point to advising women to reduce their exposures. After asking about tobacco, women could be asked: "What about any other types of smoking, use of e-cigarettes, cannabis or other ways of using tobacco? Do people smoke inside your home?" Changing provider practices to ask about these other exposures may take time. Inclusion of these other exposures in college and policy guidelines would be a first step, as would including these questions as part of routine antenatal care. Doctors may need training in how to ask about these other smoking, nicotine, vaping and tobacco exposures to ensure women are able to get assistance to reduce potential risks in pregnancy.
Unanswered Questions and Future Research
A more representative sample of clinicians, perhaps including other antenatal staff, would give a more accurate picture of frequency of screening for these products in pregnancy. If this could become a routine part of practice, then important exposures can be tracked and women offered timely advice and assistance to quit smoking, tobacco and nicotine use in all forms. Abstinence would be ideal, as exposure to these substances is not considered desirable during pregnancy for the health of mother and child.
Conclusions
A cross-sectional national survey of 378 Australian GPs and obstetricians analysed the reported frequency of enquiry about other types of smoking and exposures such as cannabis, nicotine through e-cigarettes, chewing tobacco, and second-hand smoke. Compared with the high percentages of these GPs and obstetricians (95%) asking pregnant women "Often-Always" about tobacco smoking, much fewer "Often-Always" asked about exposures to or using these other substances. Doctors may need training in how to ask about these other smoking, nicotine, vaping and tobacco exposures to ensure women are able to get assistance to reduce potential risks in pregnancy.
